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[57] ABSTRACT 

An apparatus for automatically changing an informa- 
tion storage medium includes a main body, a storage 
section having a plurality of storage portions in the 
main body for storing a plurality of information storage 
media therein, an information processing unit having an 
inlet port in the main body for processing information 
stored in the medium inserted therein through the inlet 
port, and transfer device for transferring the medium 
between the storage section and the information pro- 
cessing unit and for automatically inserting the medium 
into the storage section and the information processing 
unit. The transfer device includes a base member, a 
carrier frame rotatably mounted on the base member for 
holding the information storage medium^ a drive mech- 
anism for rotating the carrier frame with respect to the 
base member, and a positioning device for forcibly posi- 
tioning the carrier frame in alignment with respect to 
one of the plurality of storage portions of the storage 
section or the inlet port of the information processing 
unit after the rotation of the carrier frame by the drive 
mechanism. 
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transfer means for transferring the medium between the 
*^^^Ii^^f.^3^IP^^ CHANGING storage section and the information processing unit and 
AN INFORMATION STORAGE MEDIUM f^r automatically inserting the medium into the storage 

BACKGROUND OF THE INVENTION 5 f=ti°» the information processing unit. The trans- 

fer means corapnses base member; frame means rotat- 

1. Field of the Invention jbly mounted on the base means for holding at least one 

«.,3^»ri!^'r.i,r^"°° !° apparatus for information storage medium; drive means for rotating 

automatically changing an information storage medium * u<« r^^^ ^ .T.j*u ™ * . *u ^ u j 

which automtically effects loading or eJSing of an "^""^^ P^*/^ ^^V^*^ 
information storage medium into or out of an i^orma- >0 posittomng means for forcibly positiomng the frame 

tion processing device and automatically changes sped- ™ alignment with respect to one of the plurality 

fied medium. of storage portions of the storage section or the inlet 

2. Description of the Related Art PO^t of the information processing unit after the rotation 
An automatic disk changing apparatus, as fully dts- of the frame means by the drive means. 

closed in U.S. Pat. No. 4,742,504 CTalcasuka et al.) em- ^5 

ploysapairofcassettestorageracksforstoringapl^. DESCRIFnCN OF THE DRAWINGS 

ity of optical disk cassettes in an upright (vertical) posi- FIGS. 1 to 21B show an automatic disk cassette 
tion. A disk cassette manuaUy inserted into the disk changing apparatus according to an embodiment of the 
changmg apparatus is loaded in a transfer device. The present invention, in which: 

Snl^U^^V^^.^T"^^^ .earner frame for 20 ^ ^ perspective view showing an internal 

holdmg the disk cassette and transfemng it either to one «*r„rt,ir^ f^f 

of the storage racks or to an optical disk drive unit. To ^^Tl - ^PP^f^^K ^ ^. ^ 

insert the disk cassette into the optical disk drive unit, ™- 2 is a perspective view of a disk cassette used m 

the carrier frame is rotated through 90 degrees so that ^"^ apparatus of FIG, 1; 

the disk cassette is loaded into the optical disk drive unit 25 FIG- 3 is a rear view of a storage section seen from a 
in approximately a horizontal position. When it is neces- transfer mechanism side in the apparatus; 
sary to reverse the ^de of the disk cassette loaded in the FIG. 4 is a side view of the storage section shown in 
optical disk drive unit with its side A operated, the disk FIG. 3; 

cassette is taken out from the disk drive unit and held in FIG. 5 is a sectional view of the storage section taken 
the carrier frame of the transfer device. Then the carrier 30 along the line V— V in FIG 4* 

^^L^H 7,0^"^ '^ t^^I^'^^'i^'' "^^^ ? P^QS. 6 to 8 are respectively'a plan view, a side view, 
reversed from side A to side B. After that, the disk ^ f^nt view of a carrvine device- 
cassette is loaded into the disk drive unit from the car- St% o ;J i • ^ • 
rier frame so that side B of the disk cassette will be ^9' ^ " * ^^^"^ dev.ce on which 
operated in the disk drive unit 35 * ^^^"^ ^ P^^*^^'*^ 

The carrier frame of the transfer device is operatively . ^® respectively a schematic plan 

connected to a stepping motor via a pulley and a belt, a front view showing a carrier frame and a 

and is tilted or inverted by rotation through 90 or 180 positioning mechanism; 

degrees by the action of the stepping motor. FIGS. IIA and IIB are respectively a plan view and 
However, in the automatic disk changing apparatus 40 a rear view showing the detailed arrangement of the 

having the above structure, there may be occasions carrier frame; 

when the carrier frame of the transfer device fails to nO. IIC is a actional view of the carrier frame 

come accurately to a precise horizontal disposition with taken along the line XIC-XIC in FIG. IIA; 

H ""*^^^?J^« «^ FIG. 12 is a perspective view of a pulley mechanism; 

nSfcr^^tn n^^^^ FIG. 13 is a thematic side view of the automatic disk 

pmg position of the rotatmg shaft of the steppmg motor ^,cc***^ 

or loosening of the belt. Then, since the stopping posi. ^"^f^!^^ ^^^^ , , 

tion of the carrier frame is maintained by the stepping ^® respectively a front view and 

motor, the stopping position of the carrier frame may be * showing a state wherein a disk cassette is 
dislocated from the correct position by vibration or SO ^^^^^ ^ transfer frame; 

other external force. FIG. 15 is an enlarged perspective view showing part 

_ of the disk cassette: 

SUMMARY OF TOE INVENTION . noS. MA to wb are schematic plan views showing 

It is an object of the present invention to provide an processes of carrying the disk cassette from the storage 
apparatus for automatically changing an* information 55 section in the transfer frame; 

storage medium, hi which a carrier frame holding an FIGS, 17A and 17B are schematic views showing the 

informauon storage medium can be accurately aligned positional relationships between the transfer frame and 

thecorrectpo'sitionbylilS^o^Sr^^^^^^ « ^^rs''i«A? ^/^J^^P^t'^^ r^^""^^^, . 

According to tiie present invention, the apparatus for l*^ ^ ^ schematic views showing an 

automatically changing an information storage medium opc^Uon for changmg the disk cassettes; 

includes a main body; a storage section having a plural- ^ * ^ron* view of the carrier frame position- 

ity of storage portions in the miain body for storing a mechanism shown in FIGS. IDA and lOB; 

plurality of information storage media therein; at least 65 FIGS. 20A and 20B are plan views for explaining the 

one information processing unit having an inlet port in operation of the positioning mechanism of FIG. 19; and 

the main body for processing information stored in die FIGS. 21A and 21B are side views for explaining the 

medium inserted therein through the inlet port; and operation of the positioning mechanism of FIG. 19. 
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nirr A ii en nccr^D iottj-ixt nxs tktc mounted on the lower surface of the front end of base 

PREfS^D^SdIME ^ ^ ^"PP^^ ^'^^ 27. A pair of pulleys 29 

PREFERRED EMBODIMENT ^^^^^^ ^„ ^ ^^^^^^ ^j^^^^ ^ ^^^^^ ^6. A pair 

A preferred embodiment of the present invention will of shafts 30 vertically extend through base 22, Pulleys 
now be described with reference to FIGS. 1 to 21B. 3 31 are mounted on shafts 30, respectively, and are lo- 
FIG. 1 shows an automatic disk changing apparatus cated below base 22, Belts 32 are looped between pul- 
. according to the present invention. The front wall of a leys 31 and pulleys 29, respectively. Pulleys 33 are 
box-shaped main body 4 is formed with a slot-shaped mounted on shafts 30, respectively, and are located 
inpul/putput port 11 through which a disk cassette 10 is above base 22. A pair of pulleys 35 are rotatably 
horizontally carried in and out main body 4, As shown 10 mounted on the upper surface of the rear end portion of 
in FIG. 2, optical disk 9, which is provided with a two- base 22 by means of shafts 34, Belts 36 arc looped be- 
sidcd information storage medium capable of recording tween pulleys 33 and corresponding pulleys 35. rcspcc- 
and reproducing data via a by laser beam, is accommo- tively, and extend the Y direction. Part of each belt 36 
dated in opcnable disk cassette 10. The automatic disk is connected to slider 25 through brackets 37, respec- 
changing apparatus comprises a loading device 12 for 15 tively. When stepping motor 26 is rotated in the for- 
carrying disk cassette 10 through input/output port 11, ward and reverse direction, slider 25 can reciprocate 
a storage section 13 for storing a plurality of cassettes 10 along the Y direction. Projections 38 and 39 extend 
canidd by loading device 12, two optical disk drive along the Y direction on both side edges of slider 25 so 
units (image information processing units) 3 for read A as to guide both side surfaces of disk cassette 10. 
' write-accessing disk 9 in disk cassette 10, and transfer 20 A stopper 40 is fixed by screws on the upper surface 
device 14 for transferring disk cassette 10 between opti- of the front end portion of base 22 and is designed to 
cal disk drive units 3, loading device 12 and storage abut against slider 25. The initial position of slider 25 is 
section 13. Storage section 13 and optical disk drive defined as a position where slider 25 abuts against stop- 
units 3 are aligned along a Z direction (i.e, the vertical per 40. Whether or not slider 25 is located in the initial 
direction). 25 position is detected by a second detector 41. More spe- 

Storagc section 13 stores a large number of cassettes cifically, second detector 41 includes a light souix:e (not 

10 such that cassettes 10 are verticaUy (2 direction) shown) fixed on base 22 and a Ught-receiving element 

stacked with a predetermined space therebetween while for receiving light from the light source. Detector 41 

each cassette lies substantially horizontally (in Y dircc- also has a recess. A light-shielding plate 42 is fixed to 

ton) and partially extends backward. Disk cassettes 10 30 the Ipwcr surface of slider 25. When slider 25 is located 

can be stored in or removed from the rear side of stor- in the initial position, light-shielding plate 42 is inserted 

age section 13 by transfer device 14. As shown in FIGS. in the recess of second detector 41 to shield the light- 

3 to 5, storage section 13 comprises frames 16 and 18 receiving element from the light source, thereby detect- 

constituting the right and left side walls. A large num- ing that slider 25 is located in the initial position. A third 

ber of guides. 17 are fixed to frame 16 to guide the right 35 detector 43 is arranged on slider 25 to detect whether or 

side edge of disk cassette 10. Similarly, a large number not the insertion direction of disk cassette 10 is correct 

of gmdes 19 are fixed to frame 18 to guide the left side and whether or not disk cassette 10 has been inserted 

edge of disk cassette 10. A pair of first detectors 20 for properly. A stopper 44 is fixed by screws on the upper 

detecting the storage of disk cassette 10 are arranged at surface of the rear end portion of base 22 and is designed 

the distal end portions of the guides 17 and 19 of each 40 to abut against slider 25. The advanced position of slider 

stage. Left and right guides 17 and 19 are mounted on 25 is defined as a position where slider 25 abuts against 

left and right frames 16 and 18 such that the front end of stopper 44. When slider 25 is moved to the advanced 

disk cassette 10 supported by the guides is slightly in- position, disk cassette 10 on slider 25 is held in the same 

clincd downward. A distance between two adjacent state as that of other disk cassettes 10 which have al- 

guides 17 (or 19) is slightly larger than the thickness of 45 ready been stored in storage section 13. Whether or not 

the disk cassette 10 to allow easy insertion of the disk slider 25 is located in the advanced position is detected 

cassette therebetween. Disk cassetteslO stored in stor- by a fourth detector 45. Fourth detector 45 is fixed on 

age section 13 arc positioned by corresponding stoppers base 22 and is constructed the same manner as second 

21 and are free from positional errors caused by vibra- detector 41. When light-shielding plate 42 fixed on the 

tion or the like. ^ 50 lower surface of slider 25 is inserted in the recess of 

As shown in FIGS. 1 and 3 to 9, loading device 12 is fourth detector 45, light from the light source to the 

located at the center of storage section 13, Loading light-receiving element is shielded by plate 42, thereby 

device 12 transfers disk cassette 10 from input/output detecting that slider 25 is located in the advanced posi- 

port 11 to a position wherein the disk cassette lies the tion. A pair of guides 46 are mounted on the end of 

same state as those of other disk cassettes 10 already 55 slider 25 at the side of input/output port 11 to align the 

stored in storage section 13 and transfers disk cassette leading end of disk cassette 10. When third detector 43 

10 in storage section 13 back to input/output port 11. detects that disk cassette 10 has been inserted In the 
Loading device 12 comprises a rectangular base 22 correct direction and has been inserted properly, as 

extending from storage section 13 to input/output port shown in FIG. 9, the carrying of the disk cassette 10 to 

11 along the Y direction. A pair of first guide rails 23 60 the advanced position is possible. 

and another pair of second guide rails 24 are fixed by When third detector 43 detects that disk cassette 10 is 

screws on base 22 and are paraUel to each other. First placed on slider 25 along the correct direction and 

guide rails 23 are fixed along the side edges of base 22. properly loaded on slider 25. disk cassette 10 can be 

and second guide rails 24 are fixed between first guide carried. When stepping motor 26 is rotated in the for- 
rails 23. A slider 25 is mounted on base 22 to be slidable 65 ward direction, slider 25 which supports disk cassette 10 

along first and second guide rails 23 and .24 in the Y thereon is moved in a direction toward storage section 

direction (the back-and-forth direction). Slider 25 is 13. as shown in FIG. 9. Slider 25 is stopped at a position 

driven upon rotation of a stepping motor 26. Motor 26 Cte., the advanced position) where fourth detector 45 
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detects light-shieldmg plate 42. In the advanced posi- carrier frame 59, are mounted on carrier frame 59 in 

tion. disk cassette 10 placed on slider 25 is held in the symmetrical positions with respect to shaft 60. 

same state as that of other disk cassettes 10 which have Frame stopper 100 comprises a rotary solenoid 102 

already been stored m storage section 13. Since stepping having a rotating shaft 102a, and a supporting member 
mot» 26 IS used as a dnve source for slider 25, slider 25 J 106 mounted on rotating shaft 102fl, as shown in FIG. 

can be kept m the advanced position by the self retain- M, Supporting member 106 can be rotated through a 

mg force of the motor. Cassette 10 received in storage prescribed angle by the actuation of rotary solenoid 

section 13 by loadmg device U can be processed m the 102. as shown in FIGS. 20A and 20B. A pair of shafU 

same MBner as other cassettes 10 stored in storage 104 is mounted on supporting member 106. and totat- 

Trnncfoi. II u J u J j •. . holding roUcn 105 are respectively mounted on 

ch Jw?tI%Tr T • '^'^^ ^, shafts 104 as holding mcmben. 

ta^lel^f^h^fS^^ lw.r^ ' As shown in HOS. 21A znd 21B. the thickness of 

^Me''s^r^dTwitr:?t»a^ . isrrsr^r^^L^^^^^^^ 

fixed to a pair of horizontai frames 47. respectively. A I j^"^ I tJ^ u ^J^^^ f^g^^^ 

pair ofcarLges 49 are mounted on eaihlSid^^^^ ^T^"" ^^^''^S ""^ ^Sf . "^"""T 

to be movable along the Z direction. CaSLges 49 are ^*?5YoT<>rt«« « ^^^ted by rotary sole- 

connected to each other by arm base 58. Two pairs of A ^ f * U- ^ ^ 

rollers 50 are mounted each frame 47 and are located on 20 • ^'"^^ ^^'^ catchmg blade 101 that first comes 
the upper and lower end sides of corresponding guide '"^o ^«ng^gc'"ent with holding rollers 105 defines ta- 
shaft 48. Belts 51 are looped between two pairs of rol- f^^^"* surfaces 101a to form a sharpened portion. There- 
lers 50 along guide shafts 48, respectively. Lower rol- ^ correct engagement between catching blade 101 

leis 50 are connected to each other by a shaft 52 and are Jioldmg rollers 105 is obtained even if carrier frame 

rotated together. A driving force of alcrvo motor S3 is 25 precisely horizontal and is offset slighUy (up to 

transmitted to shaft 52 through a pulley 54, belts 55 and ^ """^ ^^^^ respect to supporting member 106. 

56. and the like. Parts of belts 51 are coupled to cone- inverting operation of disk cassette 10 held in 

spending carriages 49. When servo motor 53 is rotated f^^r f^ame 59 will be described. Carrier frame 59 is 
in the forward direction, carriages 49 are moved by initially positioned and fixed in a horizontal disposition 
corresponding belts 51 along the Z direction. An abso- 30 ^^^^ stopper 100. First, rotary solenoid 102 actuates 
lute encoder 57 is mounted at one end of shaft 52 to rotate supporting member 106. As a result, catching 
detect a rotational position of shaft 52, therd>y con- ^^^^^ carrier frame 59 is released from holding 

stantiy detecting the absolute positions of carriages 49. rollers 105. Next, pulse motor 107 is energized to rotate 
More specifically, absolute encoder 57 detects the posi- carrier frame 59 through 1 80 degrees. Carrier frame 59 
tion ofcaniages 49 as a coordinate position in the mov- 33 ^ '^^ ™ inverted state. However, there may be 
ing coordinate system of the carriages. occasions when it fails to come accurately to a horizon- 

A shaft 60 is fixed to the center of arm base 58 and ^ disposition because of variation in the stopping post- 
horizontally extends therefrom, as shown in FIGS. 1 of rotating shaft 107a of pulse motor 107 or loosen- 

and IDA to IIB. A double carrier frame 59 is rotatably >ps of belts 110 and 114. Then, since the stopping posi- 
mounted on shaft 60 by means of a bearing 61. Frame 59 40 carrier frame 59 is maintained by pulse motor 

comprises first and second holdhig frames 71 and 72 stopping position of carrier frame 59 may be 

integrally formed with each other. A pulse motor 107 dislocated from the correct position by vibration or 
having a rotating shaft 107a is mounted on arm base 58. other external force. 

A pulley 108 is mounted on the rotating shaft 107a. A When carrier frame 59 is inverted and brought to the 
shaft 111 is rotatably mounted on arm base 58. A first 4S state described above, light-shielding plate 70 cooper- 
mid-puiley 109 is mounted on one end of the shaft 111, ates with fifth detector 67 or sixth detector 68 to detect 
and a second mid-pulley U2 is mounted on the other carrier frame 59 is in a nearly horizontal dispo- 

end of the shaft 111. A belt 110 is looped between pulley sition. On detection of this state* rotary solenoid 102 is 
108 and first mid-pulley 109. A pulley 113 is mounted on energized to rotate supporting member 106. As a result, 
the shaft 60. A belt 114 is looped between second mid- 30 catching blade 101 mounted on carrier frame 59 is en- 
pulley 112 and pulley 113. The driving force of pulse gaged witii holding roller 105 of supporting member 
motor 107 is transmitted to double carrier frame 59 106. Therefore, carrier frame 59 is forcibly positioned to 
through pulley 108, belt 110, first mid-pulley 109, sec- a corrected horizontal position even if carrier frame 59 
ond mid-pulley 112, belt 114, and pulley 113. When has slightiy dislocated from a horizontal stopping posi- 
pulse motor 107 is rotated in the forward/reverse direc- 55 tion during rotation. Thus carrier frame 59 can be accu- 
tion, double carrier frame 59 is rotated through 180 rately aligned with guides 17 and 19 of storage section 
degrees in tiie forward/reverse direction and is stopped 13, with a disk inlet port 79 of disk drive unit 3. or with 
horizontally. loading device 12. In other words, transferring of disk 

As shown in FIGS. lOA and 108, a frame stopper 100 cassette 10 among carrier frame 59. storage section 13, 
is mounted as a positioning means for double carrier 60 disk drive units 3. and loading device 12 in a stoble state 
frwne 59 on one of carriages 49. A fifth detector 67 and is possible even if there is vibration imposed from the 
a sixth detector 68 are mounted on arm base 58 in sym- exterior or by the apparatus itself, 
metrical positions with respect to shaft 60. A light- In the position where light-shielding plate 70 is de- 
shielding plate 70 is mounted on frame 59 and is spaced tected by fifth detector 67. a first cassette holding frame 
apart from shaft 60 opposite to arm base 58. When 65 71 in double carrier frame 59 faces upward. In the posi- 
frame 59 is rotated from the horizontal position, plate 70 tion where light-shielding plate 70 is detected by sixth 
is detected by fifth detector 67 or sixth detector 68. A detector 68, a second cassette holding frame 72 faces 
pair of catching blades 101 that are on opposite sides of upward. 
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As shown in FIGS. 1 and 12, a pair of wheels 73 are 87, and roller 87, The driving force is transmitted to belt 

rotatabiy mounted on upper frame 47 through a support 8Sa on the side of side frame member 81 through pulley 

ann (not shown). Each wheel 73 comprises large- and 89, a belt 91, a pair of pulleys 92, a belt 93. pulley 87fl, 

small-diameter rollers 74 and 75 which are concentric and roUer 87. Belts 85^ are driven independently of 

and formed integrally. One end of each of two wires 76 5 belts 85a by a drive mechanism having the same struc- 

and 77 is fixed to a corresponding one of wheels 73. An turc described above. 

. inteimidiate portion of wire 76 is wound around large- Sliding pawls 84<j and 846 are fixed to belts 85fl and 

diameter roller 74 and a fixed roller (not shown). The ZSb, respectively, and run together with the corrc- 

other end of wire 76 is fixed to corresponding carriage sponding belts along guide grooves 81fl and 816 (82^ 

49. The intermidiate portion of wire 77 is wound around 10 and 826). Each pawl is designed to engage with a recess 

small-diameter roller 75, and the other end of wire 77 is 94 (FIG. 15) formed at an end portion of each side 
connected to one end of a spring 78. The other end of surface of disk cassette 10. Belts 85<2 (or 856) are driven 

spring 78 is connected to the bottom of lower frame 47. while pawls H4a (or 846) are respectively engaged with 

The weight of carriage 49 is balanced with the tension recesses 94, and then the disk cassette can be inserted in 

force of spring 78. Disk cassettes 10 are stored in stor- 15 the holding frames along the guide grooves or removed 

age section 13 in an inclined manner. As shown m FIG. therefrom. 

13, shaft 60 as the rotational center of carrier frame 59 When desired disk cassette 10 is to be carried in car- 

and carrier frame 59 are also inclined at the same angle rier frame 59 from storage section 13» carrier frame 59 is 

as that of disk cassette 10. By this inclination, disk cas- moved to a position where one of the holding frames 

sette 10 can be inserted into or removed from disk inlet 20 thereof opposes the desired disk cassette; as shown in 

port 79 of each optical disk drive unit 3. FIG. 16A. In this state, sliding pawls 84 are out of the 

As shown in FIGS. lOA to IIC, double carrier frame guide grooves of the holding frames. Subsequently, as 

59 comprises a rear frame member 80, a pair of parallel shown in FIG. 16B, pawls 84 are driven and engaged 

side frame members 81 and 82, and front frame member with recesses 94 of disk cassette 10, respectively. When 

83 and has a substantially rectangular shape. Carrier 25 pawls 84 are farther driven, disk cassette 10 is received 

frame 59 is supported while rear frame member 80 is by the holding frame, as shown in FIG. 16C. 

mounted on shaft 60. A pair of parallel guide grooves In order to transfer disk cassette 10 from carrier 

81a and 816 are formed in the inner surface of side frame firame 59 into storage section 13 or from carrier frame 

member 81 throughout the entire length thereof. A pair 59 mto disk drive unit 3, the operation procedure are 

of guide rolkfs 86 are coaxially and rotatabiy mounted 30 reversed. 

on the front end of side frame member 81 and are lo- As shown in FIG. 13, disk cassette 10 ejected from 

cated in the front end portions of guide grooves 81a and optical disk drive unit 3 is located in the same state as 

816. A pair of guide rollers 87 are coaxially and rotat- that of other disk cassettes 10 stored in storage section 

ably mounted on the rear end of side frame member 81, 13. For this reason, disk cassette 10 can be carried from 

and are located in the rear end portions of guide 35 disk drive unit 3 in carrier frame 59 with the same man- ' 

grooves 81a and 816. A belt 8Sa is looped between ner as in the case wherein disk cassette 10 is carried 

rollers 86 and 87 located inside guide groove 81fl. Simi- ft-om the storage section in the carrier frame. In addi- 

larly, a belt 856 is looped between rollers 86 and 87 tion, the ejection procedures are identical in the above 

located inside guide groove 816. Belts 85a and 856 run operations. 

oidlessly along guide grooves 81a and 816. respec- 40 As shown in FIG. 17, the width of each guide groove 

lively. In the same manner as in side frame member 81, of frame 59 is larger than the thickness of disk cassette 

a pair of parallel guide grooves 82a and 826 are formed 10. so that the disk cassette can be easily inserted in 

in side frame member 82. Guide rollers 86 and 87 are frame 59. Similarly, the pitch of guides 17 and 19 in 

located at the front and rear ends of each of guide storage section 13 is larger than the thickness of disk 

grooves 82a and 826. Belts 85a and 856 are looped be- 45 cassette 10. Therefore, the disk cassette can be easily 

twecn guide rollers 86 and 87 and designed to run along received by the storage section. When disk cassette 10 is 

the guide grooves. Each of guide grooves 81a. .816, 82a, to be inserted into storage section 13 from frame 59, 

and 826 has a width slightiy larger than the thickness of frame 59 is positioned such that the disk cassette is lo- 

disk cassette 10, so that the side edge of portions of the cated at the middle portion between adjacent guides 17 

disk cassette can be inserted in the guide grooves. More 50 (19) in the storage section, as shown in FIG. 17A. 

specifically, guide grooves 81a and 82a constitute first While, when disk cassette 10 is to be taken into frame 59 

holding frame 71 for holding disk cassette 10. Guide from storage section 13. frame 59 is positioned such that 

grooves 816 and 826 constitute second holding frame the disk cassette is located at the middle portion of first 

72. The distance between guide grooves 81a and 816 cassette holding frame 71 or second cassette holding 

and between guide grooves 82a and 826 is the same as 55 frame 72, as shown in FIG. 17B. 

the pitch of guides 17 (or 19) in storage section 13. As When disk cassette 10 is to be inserted in or removed 

shown in FIGS. 14A and 14B, disk cassette 10 is trans- from disk drive unit 3, carrier frame 59 ts positioned in 

ferred with being completely held in the holding the same manner as described above, 

frames. First and second holding frames 71 and 72 are In transfer device 14 having the structure described 

arranged to be symmetrical about shaft 60 as the center 60 above, disk cassette 10 carried in storage section 13 by 

of rotation. When carrier frame 59 is rotated tiirough loading device 12 is loaded once in optical disk drive 

180 degree, the positions of holding frames 71 and 72 unit 3. Drive unit 3 reads information from optical disk 

are reversed. 9 and discriminates side A or Bofdisk 9. On the basis of 

Belt 85a is driven by a stepping motor 88 arranged on such discrimination information, dbk cassette 10 is 

rear frame member 80. A driving force of motor 88 is 65 stored in an empty space in storage section 13 in the 

transmitted to belt 85a on the side of side frame member same orientation as that of other disk cassettes. Transfer 

82 tiirough a pulley 89 mounted on the rotating shaft of device 14 performs the following operations: a loading 

motor 88, a belt 90, a pulley 87a concentric with roller operation for transferring designated disk cassette 10 
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from storage section 13 to designated optical disk drive 
unit 3 and loading it therein; an ejecting operation for 
transferring disk cassette 10 ejected from designated 
disk drive unit 3 to storage section 13 and storing it 
where it. was; a disk cassette changing operation as 
combination of loading and ejecting operations; a re- 
. versing operation for taking out disk cassette 10 from 
designated disk drive unit 3, reversing the side from side 
A to side B or side B to side A, and loading the reversed 
dbk cassette into disk drive unit 3 again; and a returning 
operation for taking out designated disk cassette 10 
from storage section 13, and conveying it to loading 
device 12, and causing loading device 12 to cany out it 
from input/output port 11. 

The overall of automatic disk changing apparatus 4 
will be described with reference to FIOS. ISA to iSE, 
wherein the disk changing operation is exemplified.. 
First, an operator inputs a processing instruction, that is, 
a signal indicative of the specific disk cassette 10 to be 
loaded into disk drive unit 3, on a main controller (not 20 
shown). The controller delivers a signal, which is indie- ^ 
alive of a target-coordingate position to which carrier 
frame 59 is to be moved, that is, the coordinate position 
of the designated disk cassette. At this time, the current- 
coordinate position of carrier frame 59 detected by 25 
encoder 57 is stored in the controller. In the controller, 
the current-coordinate position is subtracted from the 
target<oordinate position. In accordance with the cal- 
culation result, the controller delivers control data for 
controlling speed and direction of servo motor 53. If the 
difference between the current and target-coordinate 
positions is relatively great, the controller delivers con- 
trol data for moving carrier frame 59 at constant speed. 
As earner frame 59 approaches the target-coordinate 
position, thus reducing the value of the subtraction 33 
result, the controller delivers control data for moving 
carrier frame 59 m a decelerating manner. As a result, 
the rotating speed of motor 53 and therefore, the mov- 
ing speed of carrier frame 59, are lowered. When the 
control data is delivered to motor 53, carrier frame 59 is 40 
moved to a position where, for example, first holding 
frame 71 opposes designated disk cassette 10, as shown 
in FIG, ISA, Disk cassette 10 is taken into first holding 
frame 71. Subsequently, by repeating the aforemen- 
tioned operation, carrier frame 59 is moved to a position 45 
where second holding frame 72 opposes designated 
optical disk drive unit 3, as shown in FIG, 18B. Mean- 
while, disk cassette 10 is ejected from disk drive unit 3. 
Subsequently, disk cassette 10 ejected from disk drive 
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sette, and the reversed disk cassette may be inserted in 
disk drive unit 3. Various operation can be performed 
by combining the rotating operation and another opera- 
tion of double carrier frame 59. 
What is claimed is: 

1. An apparatus for automatically changing an infor- 
madon storage niedium, comprising: 

a mam body; 

a storage section having a plurality of storage por- 
tions in the main body for storing a plurality of 
information storage media therein; 
at least one information processing unit having an 
inlet port in the main body for processing informa- 
tion stored in the medium inserted therein through 
the inlet port; and 
transfer means for transferring the medium between 
the storage section and the information processing 
unit and for automatically insening the medium 
into the storage section and the information pro- 
cessing unit, the transfer means including a base 
member; frame means rotatably mounted on the 
base member for holding at least one information 
storage medium, wherein the frame means is rotat- 
able about an axis in the horizontal plane and 
wherein the frame means includes a transporting 
means for transporting the information storage 
medium into the holding portion or removing the 
medium therefrom, and a pair of catching members 
each having a prescribed thickness symmetrically 
positioned thereon with respect to the shaft; drive 
means for rotating the frame means with respect to 
the base member, drive means including a shaft and 
means for rotating the rectangular frame member 
about the shaft through 180*; and positioning 
means for forcibly positioning the frame means in 
alignment with respect to one of the plurality of 
storage portions of the storage section or inlet port 
of the information processing unit after the rotation 
of the frame means by the drive means. 

2. The apparatus of claim 1 wherein the positioning 
means includes means for holding each of the catching 
members, the holding means being movable between an 
engagement position wherein one of the catching mem- 
bers is engaged by the holding means and a disengage- 
ment position wherein the catching members are disen- 
gaged from the holding means. 

3. The apparatus of claim 2 wherein the positioning 
means includes means for detecting the orientation of 
rectangular frame member in one of two predetermined 



unit 3 is taken into second holding frame 72. As shown 50 orienUtions after the rotation thereof and actuating the 



in FIG. 18C, carrier frame 59 is moved to a position 
where disk cassette 10 m first holding frame 71 can be 
inserted in disk drive unit 3. Disk cassette 10 is then 
loaded in disk drive unit 3. Then, a control data is deliv- 
ered from the controller to motor 53, and carrier frame 95 
59 is moved to a position where second holding frame 
72 opposes that portion in the storage section 13 
wherein disk cassette 10 held by second holding frame 
72 was stored, as shown in FIG. 18D. Disk cassette 10 
held by second holding frame 72 is then returned to the 60 
position where it was in storage section 13. In the state 
shown m FIG. 18E, the disk changing operation is 
completed. 

In the above description, the disk changing operation 
does not accompany rotation of carrier frame 59. How- 65 
ever, when disk cassette 10 is to be inserted in the opti- 
cal disk drive unit, carrier frame 59 may be rotated 
through 180 degrees to reverse the side of the disk cas- 



holding means for moving the holding means from the 
disengagement position to the engagement position. 

4w The apparatus of claim 3 wherein the holding 
means includes: 
a rotary solenoid; 

a supporting member operatively connected to the 
rotary solenoid for rotation therewith; and 

a pair of holding rollers, rotatably mounted on the 
supporting member with a gap therebetween, for 
movement between the engagement position and 
the disengagement position, the gap being substan- 
tially equal to the prescribed thickness of the catch- 
ing member. 

5. The apparatus of claim 4 wherein the catching 
members each has at least one tapered surface. 

6. An apparatus for automatically changing an infor- 
mation storage medium, comprising: 

a main body having an input/output port; 
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a storage section having a plurality of storage por* 
tions in the main body for storing a plurality of 
information storage media therein; 

loading means for loading and unloading the storage 
medium via the input/output port; 5 

at least one information processing unit having an 
inlet port in the main body for processing informa- 
tion stored in the medium mserted therein through 
the inlet port; and 

transfer means for transferring the medium among 10 
the loading means, the stored section and the infor- 
mation processing unit and for automatically in- 
serting the medium into the storage section, the 
information processing unit and the loading means, 
the transfer means including a base member; frame 15 
means rotatably mounted on the base member for 
holding at least one infonnation storage medium, 
wherein said frame means is rotatable about an axis 
in the horizontal plane and wherein the frame 
means includes at least one rectangular frame mem- 20 
ber defining a holding portion for holding the in- 
formation storage medium, means for transporting 
the information storage medium into the holding 
portion or removing the medium therefrom, and a 
pair of catching members each having a prescribed 25 
thickness symmetrically positioned thereon with 
respect to the shaft; drive means for rotating the * 
frame means with respect to the base member, the • 
drive means including a shaft and means for rotat- 
ing the rectangular frame member about the shaft 30 
through 180'; and positioning means for forcibly 
positioning the frame means in alignment with 
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respect to one of the plurality of storage portions of 
the storage section, the inlet port of the information 
processing unit or the loading means afier the rota- 
tion of the frame means by the drive means. 

7. The apparatus of claim 6 wherein the positioning 
means includes means for holding each of the catching 
members, the holding means being movable between an 
engagement position wherein one of the catching mem- 
bers is engaged by the holding means and a disengage- 
ment position wherein the catching members are disen- 
gaged from the holding means. 

8. The apparatus of claim 7 wherein the positioning 
means includes means for detecting the orientation of 
rectangular frame member in one of two predetermined 
orientations after the rotation thereof and actuating the 
holding means for moving the holding means from the 
disengagement position to the engagement position. 

9. The apparatus of claim 8 wherein the holding 
means includes: 

a rotary solenoid; 

a supporting member operatively connected to the 
rotary solenoid for rotation therewith; and 

a pair of holding rollers, rotatably mounted on the 
supporting member with a gap therebetween, for 
movement between the engagement position and 
the disengagement position, the gap being substan- 
t'ully equal to the prescribed thickness of the catch- 
ing member. 

10. The apparatus of claim 9 wherein the catching 
members each has at least one tapered surface. 

• « • « • 
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